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Abstract
Background: This study presents a survey of the opinion of neurosurgeons on the multidisciplinary clinical guideline ‘lumbosacral radicular
syndrome’. The aim was to describe to what extent neurosurgeons in the Netherlands endorse the content of this guideline. The guideline was
issued in 1996 by the Netherlands Institute of Quality Health Care and this is the first attempt to evaluate the implementation of this guideline.
Methods: All active neurosurgeons (n = 92) in the Netherlands were invited to complete a questionnaire investigating to what extent they
agree with the 26 recommendations in the guideline ‘lumbosacral radicular syndrome’. The results are represented in frequencies (%) in order
to express the magnitude of their consent or dissent with the recommendations. Results: Overall, 75% of the neurosurgeons responded and,
of these, 94% agreed (at least partially) with the content of the guideline. Of the 26 recommendations in the guideline, seven were not fully
endorsed by the neurosurgeons. Three of these seven recommendations may need revision based on newly published data. Conclusion: This
survey shows that almost all neurosurgeons subscribed (at least partially) to the multidisciplinary LRS guideline. Therefore, one important
aspect of the implementation process has been fulfilled, i.e. acceptance of the content of the guideline.
© 2004 Published by Elsevier B.V.
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1. Introduction
The lumbosacral radicular syndrome (LRS), also known
as ‘sciatica’, is a disorder with radiating pain in one or more
lumbar or sacral dermatomes, and can be accompanied with
phenomena associated with nerve root tension or neurologi-
cal deficits [1–4]. LRS is mostly caused by a prolapsed disc,
but other causes can include spinal or lateral recess steno-
sis and tumours or radiculitis [4,5]. The incidence of LRS
in the Netherlands is estimated between 60,000 and 75,000
[5]. In the Netherlands the neurosurgeons generally perform
surgery in patients with LRS caused by a prolapsed disc.
A multidisciplinary clinical practice guideline for LRS
was issued in 1996 by the Netherlands Institute of Qual-
ity Health Care [3]. This guideline (as far as possible
evidence-based) is a consensus between 12 (para)medical
professions involved in the management of patients with
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LRS. The guideline presents 26 recommendations (see
Appendix A) which serve to guide physicians in their
management of patients with LRS.
Clinical guidelines are developed to improve quality of
health care and to foster evidence-based decision making
[6–9], but their recommendations must be implemented to
achieve the desired outcomes. In order to evaluate the imple-
mentation of a particular guideline, it is important to know
whether the profession concerned accepts the content of the
guideline [7]. Therefore, this study investigated to what ex-
tent neurosurgeons in the Netherlands endorse the content
of the LRS guideline.
2. Materials and methods
In June 2001, a questionnaire about the LRS guideline
was mailed to all 92 active neurosurgeons associated with
the Netherlands Society of Neurosurgeons, together with a
letter of recommendation from the chairman of the Society.
Reminders were sent after 1 and 2 months.
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The questionnaire addressed the following: (1) neurosur-
geons’ characteristics including age, gender, years of work-
ing experience and their type of neurosurgery centre (i.e.
university/non-university); (2) to what extent they are ac-
quainted with the content of the multidisciplinary guideline,
with answer options: (almost) entirely, partially, and (al-
most) not; (3) to what extent they subscribe to the content
of the guideline, with answer options: (almost) entirely, par-
tially, and (almost) not; and (4) to what extent they agree
with each of the 26 recommendations in the guideline, each
recommendation had the answer option: (almost) entirely,
partially, and (almost) not. All answers could be explained
with an explanation if required. In addition, because two of
the 26 recommendations concern general practitioners (GPs)
and because GPs have their own LRS guideline [2], neuro-
surgeons were also asked about their acquaintance with the
GPs’ guideline for LRS.
Descriptive statistics were used to present the frequen-
cies of the neurosurgeons’ agreement/disagreement with the
multidisciplinary guideline; all frequencies are based on the
total number of neurosurgeons. All variables used to de-
scribe the neurosurgeons’ characteristics are presented as
the mean and standard deviation (S.D.) if they are normally
distributed, and by the median and interquartile range (IQR)
if they are not normally distributed. We decided that any of
the 26 recommendations in the questionnaire was debatable
when 60% or less of the neurosurgeons did not agree (al-
most) entirely with a particular recommendation. All data
were coded and analyzed using the statistical package SPSS
for Windows (version 10.0.7).
3. Results
3.1. Neurosurgeons’ characteristics
Of the 92 invited neurosurgeons, 69 (75%) returned the
questionnaire. Because three of the responding neurosur-
geons stated that they did not treat LRS patients, data from
66 respondents were included in the analysis. Reasons for
non-response are unknown because the questionnaires were
returned anonymously. The median age of the neurosurgeons
was 45 (IQR 40–55) years, 9% were female, and the me-
dian work experience was 12 (IQR 5–22) years. The neuro-
surgeons estimated to manage a median of 60 LRS patients
(IQR 25–92) during a 3-month period. The median number
of patients with LRS who underwent surgery was estimated
to be 30 (IQR 15–60) patients in a 3-month period.
3.2. Subscribing to the LRS guideline
The neurosurgeons were asked if they were acquainted
with the content of the multidisciplinary guideline and to
what extent they subscribe to the guideline. Table 1 shows
that 91% are acquainted (at least partially) with the content
of the guideline, and that 94% subscribe (at least partially)
Table 1
Neurosurgeons’ responses to questions about the multidisciplinary LRS
guideline and the LRS guideline issued by the Dutch College of General
Practitioners (GPs’ guideline)
Neurosurgeons n (%)
Acquainted with the content of the guideline
(Almost) entirely 42 (63.5)
Partially 18 (27.5)
(Almost) not at all 6 (9.0)
Missing answers 0 (0.0)
Subscribe to the guideline
(Almost) entirely 24 (36.5)
Partially 38 (57.5)
(Almost) not at all 0 (0.0)
Missing answers 4 (6.0)
Acquainted with the content of the GPs’ guideline
(Almost) entirely 15 (22.5)
Partially 18 (27.5)
(Almost) not at all 33 (50.0)
Missing answers 0 (0.0)
n = number of neurosurgeons.
to the guideline. In contrast, only 50% were acquainted with
the LRS guideline issued by the Dutch College of General
Practitioners.
3.3. Recommendations
The Appendix A lists the 26 recommendations in the mul-
tidisciplinary LRS guideline. Table 2 shows to what extent
the neurosurgeons agree/disagree with these recommenda-
tions.
Over 60% of the neurosurgeons completely agreed with
19 of the 26 recommendations. The remaining seven recom-
mendations, which were endorsed by less than 60% of the
neurosurgeons, are discussed here.
1. Arguments against recommendation 12 (The GP can
perform clinical diagnostics and treatment in most
LRS-patients) were: ‘depends on the seriousness of the
complaints (n = 2)’, ‘expert report by the GP is question-
able, knowledge of LRS is often insufficient (n = 6)’,
and ‘GPs’ referral to a specialist is usually late (n = 2)’.
2. Arguments against recommendation 17 (The most im-
portant indication for surgery in prolapsed disc is severe
radicular pain and not the sensory deficits, except for the
cauda equina syndrome) were: ‘the presence of neuro-
logical deficits can be an additional reason to perform
surgery (n = 2)’, and ‘as well as severe suffering an im-
portant indication for surgery (n = 17)’.
3. Arguments against recommendation 19 (After 6 weeks
the GP should discuss the option of surgery with the
patient with LRS when there is no clear improvement
of the complaints) were: ‘6 weeks is too long (n = 8)’,
and ‘depending on the seriousness of the complaints and
level of neurological deficits surgery must be considered
sooner (n = 5)’.
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Table 2
Neurosurgeons’ (n = 66) level of agreement/disagreement (frequencies)









1 96 1 1 2
2 82 17 0 1
3 73 21 5 1
4 89 9 0 2
5 73 21 5 1
6 68 17 11 4
7 70 20 6 4
8 64 20 9 7
9 64 23 9 3
10 35 41 18 6
11 71 21 5 3
12 55 33 12 0
13 53 32 14 1
14 82 9 6 2
15 74 21 2 3
16 83 14 3 0
17 41 39 15 5
18 6 27 59 7
19 58 32 6 4
20 55 26 15 4
21 91 3 2 4
22 76 14 5 5
23 79 18 2 1
24 65 29 6 0
25 86 14 0 0
26 65 30 0 5
4. Arguments against recommendation 20 (There is no evi-
dence that the prognosis of paresis improves by surgical
intervention) were: ‘experience has shown that muscle
strength in the leg does improve after surgery (n = 7)’,
and ‘has not yet been evaluated, so it can be an indication
(n = 5)’.
Finally, the neurosurgeons reported that new evidence was
available that no longer supported three of the recommen-
dations:
• Recommendation 10 (neurophysiological examination
can provide additional information about the location
and severity of the nerve root damage, when radiologi-
cal findings are not in accordance with clinical findings)
because: ‘the additional information from a neurophysi-
ological examination is poor (n = 9)’.
• Recommendation 13 (conservative treatments are not suf-
ficiently investigated to draw conclusions regarding their
effectiveness) because: ‘bed rest, traction and psychother-
apy have been examined and are demonstrated not to be
useful (n = 16)’.
• Recommendation 18 (chemonucleolysis is proven effec-
tive for LRS caused by prolapsed disc; the results after
1 year correspond with the results of surgery) because:
‘indication is limited, chemonucleolysis is not effective
(n = 8)’, ‘percentage of patients with complaints after
chemonucleolysis is higher than after surgery (n = 6)’,
Table 3
Neurosurgeons’ (n = 66) recommended timing of surgery for patients









a Missing values 16%.
and ‘chemonucleolysis is effective but less effective than
surgery (n = 3)’.
3.4. Indication for and timing of surgery
The questionnaire asked the neurosurgeons: ‘What, in
your opinion, is the indication for surgery in patients with
LRS caused by a prolapsed disc?’ The neurosurgeons re-
ported eight indications: the cauda equina syndrome (68%),
long-term and disabling pain (67%), progressive paresis
(33%), radiological findings in accordance with clinical
signs (15%), patients’ wishes (15%), recurrences (11%),
acute paresis (9%), and persisting complaints (6%).
They were also asked: ‘At what point of time after the
onset of an LRS episode do you recommend surgery for a
patient with LRS caused by a prolapsed disc with pain and
no neurological deficits?’ Table 3 gives the neurosurgeons’
answers (range 2–16 weeks) to this question.
About half of the neurosurgeons (54%) preferred to wait
for 2–8 weeks and the remainder preferred to wait for 8–16
weeks before performing surgery.
4. Discussion
An important condition for the implementation of any
guideline is the extent to which a profession agrees with the
content of the guideline [7,10]. This survey shows that most
(94%) of the participating neurosurgeons agrees (at least
partially) with the content of the multidisciplinary guideline
for the management of LRS. The neurosurgeons endorsed
with 19 of the 26 recommendations in the guideline; the
remaining seven recommendations were accepted by less
than 60% of the neurosurgeons. Recommendations 17, 19,
and 20 are still being debated because there are (as yet) no
convincing data available. Due to a difference in viewpoint
between neurosurgeons and GPs, less than 60% of the neu-
rosurgeons agreed with recommendation 12 (The GP can
perform clinical diagnostics and treatment in most LRS pa-
tients). This difference may be due to the fact that 50%
of the neurosurgeons were not aware of the content of the
LRS guideline issued by the Dutch College of General Prac-
titioners. For recommendations 10, 13, and 18 the neuro-
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surgeons reported that new evidence invalidated these three
recommendations.
In spite of the high response (75%) to the questionnaire
some selection bias may have occurred. For example, be-
cause the questionnaire was returned anonymously, we have
no way of determining the reasons for non-response. Al-
though it is possible that our results under- or over-estimate
acceptance of the guideline by neurosurgeons, we cannot
confirm this.
Because the questionnaire was specifically developed for
this study based on the content of the LRS guideline, no
data on the reliability and validity of this questionnaire are
available. Also we arbitrarily selected a cut-off point of 60%
or less as a measure of whether or not a recommendation
was endorsed.
In the Netherlands, patients with the lumbosacral radicu-
lar syndrome are not only operated by neurosurgeons. Also
orthopedic surgeons perform this operation, but only in a
minority of patients (17%). The results of this study can-
not be generalized towards the orthopedic surgeons in the
Netherlands.
The timing of sugery for a patient with LRS caused by a
prolapsed disc ranged from 2 to 16 weeks (Table 3). Half of
the neurosurgeons preferred to wait less than 8 weeks, and
the others preferred to wait more than 8 weeks. Recommen-
dation 16 of the guideline indicates a waiting period of 4–8
weeks.
The LRS guideline of the Dutch College of General Prac-
titioners recommends referral to a specialist when there is
1. LRS is characterized by radiating pain in one or more lumbo or sacral dermatomes, with or without other radicular
symptoms.
2. LRS is often caused by a prolapsed disc, but is also caused by a spinal or resessus stenosis, or a combination of these.
3. LRS cannot be explained by mechanical compression of a nerve root only.
4. Many radiological abnormalities in the lumbar spine are not associated with nerve root compression or pain.
5. The test of Lase`gue is the most valid and reliable test in acute LRS due to prolapsed disc. The test of Lase`gue is often
negative in neurological claudicatio.
6. There is no indication for routine X-rays of the lumbar spine in acute LRS.
7. MRI or CT-scan is only needed when surgery is considered, or if the results could have other therapeutical consequences.
8. MRI and CT-scan both have a high sensitivity for detecting a prolapsed disc and a low specificity: it is often impossible
to distinguish between a prolapsed disc that causes the LRS and an accidental finding on the basis of imaging alone.
9. In radiological imaging of LRS, MRI is preferred; CT-scan is a good alternative. If uncertainty of nerve root compression
persists caudography is indicated.
10. Neurophysiological examination can provide additional information about the location and severity of the nerve root
damage, when radiological findings are not in accordance with clinical findings.
11. LRS is often self-limiting. The results of conservative treatments and surgery are similar in the long term (4–10 years),
i.e. for those patients who do not undergo surgery because of progressive paresis or cauda equina syndrome.
12. The GP can perform clinical diagnostics and treatment in most LRS patients. Referral to a specialist is only useful when
the GP is not sure about the diagnosis or considers surgical intervention.
13. Conservative treatments (e.g. bed rest, traction, physiotherapy, and manipulation) are not sufficiently investigated to
draw conclusions regarding their effectiveness.
14. The statement that strict bed rest (toilet visits and showering not permitted) is more effective in LRS due to prolapsed
disc than liberal bed rest (toilet visits and showering permitted) is not based on prospective RCTs.
15. Effectiveness of ‘back-schools’ for LRS has not yet been investigated, neither for treatment, nor for prevention.
no improvement after 6–8 weeks. The literature provides no
evidence for the most optimal timing of surgery.
The adherence towards the guideline LRS in neurosurgeons’
daily practice was not evaluated in this study. In the Nether-
lands, we do not know to what extent the neurosurgeons
actually follow the recommendations of the guideline LRS.
Here we only evaluated their altitude towards the guide-
line because without a positive attitude, implementation
becomes difficult.
5. Conclusion
This study shows that neurosurgeons largely subscribe to
the guideline for the management of LRS. The next impor-
tant step is to investigate the neurosurgeons’ actual man-
agement of LRS patients compared with the guideline rec-
ommendations. Nevertheless, guidelines need to be regulary
updated to remain useful to clinicians. The multidisciplinary
clinical guideline for the management of LRS was issued in
1996. The present study, 6 years later, shows that neurosur-
geons consider that three recommendations need to be up-
dated based on new evidence. Shekelle et al. estimated that
guidelines should be reassessed for validity every 3 years
[11]. Therefore, more studies are needed on the management
of LRS in order to update the guidelines for this syndrome.
Appendix A. Recommendations in the multidisciplinary
clinical guideline for the management of LRS
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16. A severe LRS, persisting for 4–8 weeks with no improvement, is an indication for radiological examination possibly
followed by surgical intervention. If there is improvement, a longer ‘wait and see’ policy is possible.
17. The most important indication for surgery in prolapsed disc is severe radicular pain and not the sensory deficits, except
for the cauda equina syndrome.
18. Chemonucleolysis is proven effective for LRS caused by a prolapsed disc; the results after one year correspond with the
results of surgery.
19. After 6 weeks the GP should discuss the option of surgery with the LRS patient when there is no clear improvement of
the complaints.
20. There is no evidence that the prognosis of paresis improves by surgical intervention. Therefore, a light or moderate
paresis is not an absolute indication for surgery.
21. Cauda equina syndrome caused by lumbar disc prolapse is an absolute indication for rapid surgery.
22. Percutaneous nucleotomy and percutaneous laser therapy are not evidence-based treatments for LRS caused by disc
prolapse.
23. There are no proven effective programs of treatment for primary or secondary prevention of LRS.
24. Advice not to work during and after the treatment of LRS, even in demanding jobs, should be given cautiously. This
could delay rehabilitation.
25. The treating surgeon is responsible for medical care before and after surgery.
26. There are strong indications that psychological, social, and financial factors play an important role in the development of
persisting LRS (and the related disability).
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